Cells of Chlamydomonas reinhardtii have been found to respond to chemicals in two ways: chemokinesis and chemotaxis. Several amino acids, fatty acids, and inorganic salts can stimulate these responses.
There has been extensive study of phototaxis (3) (4) (5) 8) and geotaxis (2) in the eucaryotic green alga Chlamydomonas reinhardtii, but almost nothing is known about its ability to respond to chemical stimuli. While positive-mating-type gametes of the closely related species C. moewusii var. rotunda respond to unidentified substances produced by the negative-mating type (9) , C. reinhardtii gametes do not exhibit this property. As part of our ongoing investigation into the molecular mechanisms of behavior in C. reinhardtii, we The average velocity of cells in populations was determined using the procedure described by Ojakian and Katz (6) with the cells suspended at a concentration of 3 x 105 to 6 x 105 cells per ml in CAT buffer. The assay is conducted by microscopically counting the number of cells which swim through an 0.02-mm2 plane area in a given time (usually 1 to 2 min). Red light is used for illumination to prevent phototaxis. The average velocity is then calculated from the equation V = Nlt x 4/nA, where V = average velocity, N = the number of cells passing through the plane, t = time, n = cell concentration, and A = the defined plane area. Test substances were added to the cell suspensions, and motility was assayed. Duplicate determinations were made; the average of the values is shown. Only values 20 ,im/s more or less than the controls are considered significant. Each experiment was repeated on several days with different cultures. Typical data are presented.
The sodium salts of organic acids with one to seven carbon atoms were tested for their ability to stimulate a chemoresponse. Those with four or more carbons caused chemokinesis. Valerate (Fig. 1) is a good example. At concentrations where accumulation occurred, motility was almost totally inhibited. Quite similar responses were observed with hexanoate and heptanoate, although at somewhat lower concentrations. The response with butyrate was less substantial, and formate, acetate, and propionate had no effect.
Since amino acids are good attractants for bacteria (1, 7), we tested all of the commonly occurring ones except tryptophan, aspartic acid, and glutamic acid. Both chemokinetic and chemotactic responses were observed. L-arginine was a strong repellent; at concentrations of 106 to 10-3 M, it elicited substantial negative chemotaxis (Fig. 2) . Motility was not effected by these All other amino acids that were tested did not elicit a response. This is not entirely surprising in view of the limited capacity of C. reinhardtii to transport amino acids.
A variety of salts of divalent cations were tested. Chemokinesis was observed with CuS04, NiCl2, and ZnSO4. CoCl2 (Fig. 3) was a strong attractant and stimulated positive chemotaxis at concentrations where no effect on motility was observed. MnSO4 was also a chemotactic attractant at 10-2 to 10-3 M. MgCl2, BaCl2, and HgCl2 did not elicit a response. 
